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Monday, February 4, 2013 295adynamics in transgenic rabbit models of LQT1, LQT2, and littermate controls
(LMC) with optical mapping (n=6). VF frequency (VFF) analysis showed
wave propagation to be slowest in LQT2 in line with APD gradient in groups
(LQT2=7.06Hz, LQT1=11.72Hz, LMC=
12.14Hz). Despite low frequency in
LQT2, complexity of VFs was comparable
to LMC. Further pattern analysis revealed
that LQT2 exhibited higher incidence of
wave breaks per wave while LQT1 shows
even lower than LMC (LQT2=0.374 vs.
LQT1=0.234, LMC=0.320). These results
highlight role of IKr vs. IKs in VF mainte-
nance, suggesting that VFs in LQT1 and
2 are maintained by different mechanisms
such as wave breaks and re-initiation of
reentry vs. triggered activity.1511-Pos Board B403
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Background and Rationale: It is believed that at least 10% of Sudden Infant
Death syndrome cases are due to cardiac arrhythmia, however, developmental
changes in the electrophysiological characteristics are not well defined in the
higher mammalian heart. The present study examines the contribution of the
inwardly rectifying Kþ current (IK1), the transient outward Kþ current (Ito)
and the delayed rectifier Kþ currents (IKr and IKs) to repolarization in the
canine neonate myocardium.
Methods and Results: Single cells were obtained from 2-3 week old canine ne-
onate hearts subjected to enzymatic dispersion. Ventricular cells were isolated
from both the left and right ventricles. Compared with adult ventricular cells,
the size of neonate ventricular cells were approximately 6 times smaller. Action
potential recordings showed a lack of phase 1 repolarization in neonatal myo-
cytes. Accordingly, voltage clamp studies showed no Ito in neonatal myocytes.
The inwardly rectifying potassium current IK1 was similar between neonate
and adult. Measurement of the delayed rectifier(s) showed the presence of
IKr, but not IKs. Additionally, mRNA levels for KCNQ1, KChIP2 and
Kv4.3 were more than 2-fold lower in the neonatal heart compared with the
adult heart;however, KCNH2 expression was unchanged.
Conclusion: Repolarization in 2-3 week old canine neonate ventricle is due
mainly to the presence of IK1 and IKr. Neither IKs nor Ito were recorded at
this stage of development. These findings point to a reduced repolarization
reserve in ventricular myocytes isolated from canine neonatal hearts when
compared to those of adults. Our data may help explain why infants are
more vulnerable to developing QT prolongation and arrhythmias.
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Early afterdepolarizations (EADs) are highly arrhythmogenic transient depo-
larizations occurring during phase 2 or 3 of the cardiac action potential. We
recently reported that EADs are highly sensitive to minimal shifts (by
1-5 mV) in the half activation/inactivation potentials (V1/2) of the L-type
Ca2þ current (ICa,L), such that V1/2 modifications which reduce the window
current voltage range were highly effective in suppressing EADs (Madhvani
et al., 2011). To better understand the underlying mechanisms, we have further
explored the relevance of ICa,L biophysical parameters to EADs formation. We
took advantage of the dynamic clamp technique, a hybrid experimental-
computational system permitting real-time introduction of a programmable
conductance into a myocyte under current clamp. A consistent EAD regime
was achieved by pacing ventricular myocytes at 0.2 Hz in the presence of
600 mM H2O2. The native ICa,L was abolished with 20 mM nifedipine, and
replaced with the dynamic clamp-generated ICa,L to recapitulate EADs. We
found that altering the slope of the steady-state activation curve had profoundeffects on EAD take-off potential and amplitude. For z = 3.2 e0, EAD amplitude
was 2251.7 mV (take-off potential to peak). Steepening the voltage depen-
dence of activation (z = 5.7 e0) increased the take-off potential and reduced
EAD amplitude to 5.650.6 mV. Steepening the voltage dependence of activa-
tion beyond z = 5 e0 resulted in small voltage oscillations (<1 mV) without
frank EADs. In contrast, making the voltage dependence shallower increased
EAD amplitude, especially when combined with a reduction of the non-
inactivating component of ICa,L (pedestal). Combined with our previous find-
ings, our results show how multiple ICa,L parameters affect EAD formation,
providing a template for the development of therapeutic interventions.
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TRIC (trimeric intracellular cation) channel subtypes, namely TRIC-A and
TRIC-B, likely mediate counter-ion movements coupled with rapid Ca2þ re-
lease from intracellular stores in various cell types. The Tric-a-knockout
mice suffered from hypertension due to enhanced myogenic tone in resistance
arteries. Conversely, smooth muscle (SM)-specific Tric-a-transgenic mice
developed hypotension. To maintain vascular tonus, two Ca2þ release mecha-
nisms are functioning in vascular smooth muscle cells (VSMCs); incidental
opening of ryanodine receptors (RyRs) generates local Ca2þ sparks to induce
hyperpolarization, while agonist-induced activation of inositol trisphosphate
receptors (IP3Rs) evokes global Ca2þ transients causing contraction.
To investigate the mechanism of hypotension in the Tric-a-transgenic mice,
we performed Ca2þ imaging and Ca2þ spark measurements. Mutant VSMCs
from the transgenic mice showed elevated Ca2þ spark generation, enhanced
spontaneous transient outward currents (STOCs) and lowered resting Ca2þ
levels.
The observation may suggest that overexpression of TRIC-A channels activates
RyRs and enhances hyperpolarization signaling generated by functional cou-
pling between RyRs and BK channels in VSMCs. In this situation, deactivated
voltage-dependent Ca2þ channels may reduce resting Ca2þ levels and sponta-
neous tonus in the mutant VSMCs.
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Hypokalemic periodic paralysis (HypoPP) is the most common form of the
periodic paralysis. It is caused by mutations in two voltage-gated ion channels
of skeletal muscle, Cav1.1 (HypoPP-1) and Nav1.4 (HypoPP-2). Almost all
HypoPP-causing mutations replace positive amino acids in the S4 voltage
sensor of the channels. S4 mutations in Nav1.4 channels have already been
shown to conduct sodium or protons through the omega pore which cause
depolarization and impair the action potential generation. A leak current con-
ducted by muscle fibers from HypoPP-1 patients was shown; however it was
not formally demonstrated to be conducted by an omega pore. A novel mutation
K1245Q in S4 of domain IV of Cav1.1 was identified in a patient who ex-
pressed weakness attacks with low serum potassium suggestive of HypoPP.
These attacks have also been provoked by carbohydrate application. Further
investigations revealed this mutation in other affected family members. To
investigate possible gating alterations in the Cav1.1-K1245Q mutation, we per-
formed whole-cell patch clamp measurements. A GLT cell line from muscular
dysgenic mice (mdg) was cultured and transiently transfected with cDNA of
wild type (WT) or mutant (K1245Q) Cav1.1. Calcium current amplitudes
and voltage dependencies of activation of WT and K1245Q did not show sig-
nificant differences in absolute or relative values. This data does not explain the
patients pathogenesis. Omega currents produced by HypoPP Nav1.4 mutations
might also exist in this Cav1.1-K1245Q mutant which could contribute to
the phenotype of the patients. The corresponding measurements are currently
performed, the results will be presented.
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